Strains of coagulase-positive staphylococci which were nontypable with the routine typing set of phages could be typed by lysogeny with phage-propagating strains as indicators and with ultraviolet induction. About 10% of the strains could be typed without induction. About 36% of them could be typed by this method when ultraviolet irradiation was used as an inducing agent. The phage groups from which the majority of the nontypable staphylococci originated were easily identified by this method of typing.
It is well known that many coagulase-positive staphylococci are lysogenic. It has been proven that staphylococci can be converted into strains with phage patterns different from those of the original strains or of the nontypable form by artificial lysogenization by temperate phages (1-3, 11-13). Nahmias et al. (9) isolated two types of epidemic strains within the 80/81 complex several times from the same individual; they explained this fact as evidence suggestive of type conversion m vivo.
Wahl and Fouace (14) and Rosenblum and Dowell (10) suggested that staphylococcal strains of a given phage typing group are usually lysogenic for phages active against other strains of staphylococci from the same group. Rosenblum and Dowell (10) 
RESULTS
Of the 112 strains tested, 11 (9.8%) were lysogenic on either one or more of the propagating strains. The number of strains increased to 40 (35.7%) when test strains were irradiated with UV. Since all of the strains lysogenic on the propagating strains before irradiation were also lysogenic after irradiation, the number of strains induced to be lysogenic by irradiation was 29.
The lytic patterns of the supernatant fluids in broth cultures of the nonirradiated test strains are listed in Table 1 . Only one supernatant fluid was active on propagating strains belonging to phage groups 1, 11, and miscellaneous. The others were active on propagating strains belonging to the 52/52A/80/81 complex (epidemic strains).
We next studied the lytic patterns of supernatant fluids of 40 strains which were lysogenic after irradiation (Table 2 ). Of these, 15 The change in the host range of temperate phages carried by test strains before and after irradiation is shown in Table 3 . The host range of temperate phages of two strains which were active on PS 52 showed no change after irradiation, but that of the other temperate phages was extended by irradiation. The temperate phages which lyse PS 80 were active on PS 80 and PS 81 after irradi- were extended primarily to the other propagating strains of the same phage group, or sometimes were extended to the propagating strains belonging to other phage groups.
DISCUSSION
The results of this study confirm that typing of nontypable strains by lysogeny is a useful method, as suggested by Rosenblum and Dowell (10) . It is feasible for routine use when 21 propagating strains of the routine phage typing set are used as indicators and when the test strains are induced by UV. The typing and the identification of the origin of nontypable strains have been studied in various ways. Ma and Mandle (Bacteriol. Proc., p. 111, 1961) reported the typing of nontypable strains by heat shock, and the senior author (unpublished data) studied the typing of these strains by treatment with trypaflavine. Comtois and Bynoe (5) proposed the term "atypical group III" for the nontypable strains which show inhibition to group III phages, and Comtois (4), who studied "atypical group III" with additional phages B5, 77Ad, D, UC18, and H6, reported that B5 and 77Ad appear to be satisfactory for the identification of the majority of these strains. However, these methods of typing need much more study before the relationship of nontypable strains with the phage groups will be understood.
Typing by lysogeny provides a direct relationship between lysogenic strains and the phage group from which these strains originate, as suggested by Wahl and Fouace (14) , Rosenblum and Dowell (10) , and many other investigators in their studies on the lysogeny of staphylococci. Surprisingly, almost all of the noninduced and more than one-third of the UV-induced temperate phages of nontypable strains which lysed the propagating strains would be classified as epidemic strains. These results indicate that large numbers of nontypable strains tested in this study belong to the epidemic strains; they are a little different from the results of Rosenblum and Dowell (10) in which supernatant fluids of nontypable strains lysed only one indicator belonging to phage group I. The epidemic strains account for more than 30% of coagulase-positive staphylococci isolated from pathological sources and hospital environments in Korea (unpublished data), and the percentage of these strains will increase when nontypable strains classified as epidemic strains by lysogeny are included. The number of nontypable strains to be classified into group III by lysogeny is also high.
The lysogenic strains whose temperate phages were active on propagating strains of more than two phage groups are analogous to the multigroup strains, and can be considered a result of lysogenization in vivo or in vitro of multigroup strains by unknown causes. Another possibility is that the lysogenic strains with temperate phages active on propagating strains belonging to more than two phage groups are polylysogenic. Polylysogeny appeared to be absent when judged by the host range of phages propagated from different plaques originating from the same supernatant fluid. Further detailed study of the polylysogeny of the test strains is now in progress, and the results will be reported elsewhere.
The UV induction of lysogenic strains made the host range of temperate phage much broader than that of the noninduced state. Induced strains frequently lysed the propagating strains belonging to groups other than the indicators lysed by the same strains when not induced. The cause of the extension of host ranges by induction was not studied. On the basis of our results, we propose the typing of nontypable strains in the following way. Nontreated test strains should be tested for their lysogeny on the propagating strains of the phage typing set, and then the remaining nontypable strains should be tested again for lysogeny after UV induction. Alternatively, all strains can be typed after UV induction, but this method is not advisable since it frequently creates a host range of temperate phages which is too broad. This may confuse the identification of the phage groups of test strains.
